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ABSTRACT

In this paper, we will be find exact solution of Fredholm Integral Equation of the second kind through using Adomian
Decomposition Method by using Maple 17 program, then we found that exact solution.
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INTRODUCTION
In this paper, we consider the Fredholm integral equation of the second kind
y(x) = f(x) +A4 _|': K(x.t)y(t) dt. 1)

The unknown function ¥{x}. that will be determined, occurs inside and outside the integral sign. Th kernel £{x. tJ and the
function f{x) are given real-valued functions, and 4 is aparameter.

In this paper, we present the computation of exact solution of Fredholm integral equation of the second kind using
Maplel7.

Adomian Decomposition Method

In this section, we use the technique of the Adomian Decomposition Method [4,9]. The Adomain Decomposition Method
consists of decomposing the unknown function ¥{x) of any equation into a sum of an infinite number of components
defined by the decomposition series

¥(x) = Eizo¥n(x), @
Or equivalenty
y(x) = yo(x) + 1 (x) + ¥ () +y2(x) + - @)

Where the components ¥,{x).n = 0 will be determined recurrently. The Adomain Decomposition Method concerns itself
with finding the components ¥gixl. ¥y{x), ¥ (x), ¥z (x), = individually.

To establish the recurrence relation, we substitute (2) into the Fredholm integral equatin (1) to obtain
Trso¥a(®) = fix) + A [ K(x. £)(Epmegyn(t)) dt. @)
or equivalenty
Yol 4+ v ) + () Hye () + o= filx) +1 _I':K[:r, ) [pE) + 3y () + v (£ - 1dt (5)

The zeroth component ¥p(x) is identified by all terms that are not included under the integral sign. (This means that the
components ¥lx).n = 0 of the unknown function ¥{x) are completely determined by setting the recurrence relation

Yolx) = flx), Yap(x)=4 _I': K(x,t)yp(t)dt, n=0 (6)

or equivalenty

yplxl) = fx),

]
ylx) =4 f K(x )yplt) de
ri

B

yaix) =4 f K(x, t)y,(t) de

a
]

Mplx) =4 f Kix, )y, (t) dt
rl

Vo(x) = 4[] K(x t)ya(t) de @
And so on for other comonents.

In view of (7 ), the components ¥g{x). ¥yix). ¥z (x),v2(x]), = are completely determined. As a result, the solution ¥{xJ of
the Fredholm integral equation (1) is readily obtained in a series form by using the series as sumption in ( 2).

NUMERICAL EXAMPLES

In this section, we solve three examples are provided. These examples are considered to illustrate the Adomian
Decomposition Method using Maplel7.

Examplel. Consider the Fredholm integral equation of second kind

. 1 .
yix) =1 +;sln‘ x

yitde.

a5
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Applying the Adomian Decomposition Method we find

=

z Valt)de.

n=0

Yalx) = 1+—3Ln

H
':'L‘—-—\. vl

n=0

To determine the components of y(x], we use the recurrence relation

- - 1 .3 -
yoix) =1, Vnsolx) = e X yn(t)de, nz0.

s 1]

This in turn gives

Yold) =1,

'|
sin” x,

ta] =
-r.xl.-i

y,(x) = =sin® x f Vol ydt =-
b

[X]

Ve(x) :ESLD‘::;J Vsitidt = —131D??5m X,
I: R e f Bt -.1;_ o
L | = = 3 T e — =
¥ lx) sin xn Vel t) TR

B

T

y oL i . il
ve(x) = 5sin x! V=l Jdt_msm Ty

A P L
Velx) = sin x-J( }fg[t;dtzmsm x,
B

I
10

- 1 . T - i . 3
Vyphx) = 5sinx }g[t,udt_msm x,

"TU'

- 1 . ) - L . g
}’11 Il = ESLEI IJr }rlﬂ'[ t__ll',it = m SN X,
o
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T
2z

Vyzlx) = Esinzxf vy Bidt = Lsinzx

1 2 J u 34359735368

And so on. Using (2) gives the series solution

f{x]—1+Esinzx +1zmn2x+£mnzx+ m sin®x + m? sin®x + i sin® x + il sin® x + m sin’x
¥ - 4 32 256 2043 16334 131072 1043576 33ege0d
% glb it ol2
+———sin*x+———sinfx+——sin®r +————sin®x + -
67105364 336870912 4294957294 34359736303
Then the gives the exact solution
Zm
fx) =1+ sin® x
vix) G-
= ® 3z Ix
2 2

Fig. 1 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 1.

Example 2. Consider the Fredholm integral equation of second kind
1
il
yix) =1 —Exz + J-{xy +xiyHytdte .
“1
Applying the Adomian Decomposition Method we find
= 1 =
1
z Yolx) =1 - Exz + f{xy +xiyY) Z yu(t)dt.
n=>0 -1 n=0
To determine the components of ¥{x}, we use the recurrence relation
15

1
1
yol) =1- =% tos@ = [y + 2D y(nde, nzo.
-1

This in turn gives

yelx) =1 — —x%,
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0 n 16 .
v = [+ 2y piods =325
_1 =

1

i e 3z,
() = f (xy +x"y7) yu(tydt = 5%

-1
1
Y2 () = f (xy +x2p %) pa(tydt =
-1

i

o
_x"‘l

625

138 .

Valx) = ’(1 (xy + x7y7) ya(t)dt = o=

1
vslx) = f (xy +x*y%) yy(t)dr =
-1
1
ve() = [ Gy + %) ys(tyde =
-1

1
¥ = [ oy + 42 ye(yde =
-1

1

Yelxl = f (xy + x5y %)y (Hde =
']

1
yol@) = [ (o + 5% ye(tyde =
'

256
15625

512
78125

1024
390625
1048
—x"‘l
1053125

4096

P

8765625 '

8192 7

1
o= | (ot 235 yaltidt = =12,
Yaolx) Ji[x} ¥ ¥s(tet = egaeizs

1
yus) = [ G+ ¥y pua(de
-1

]

yia) = [y + 2y yug(yde
21

And so on. Using (2) gives the series solution
32 64 , 128 , 256 , 512

16354 7

£

= 244140625
32768
1220703125

1024 20

ISSN 2347-1921

b

48, _40%
9765625

16“ n
M) =1+—x"+—=x"+—x"+ +
(=) 25° 125" 625 ' 3125° ' 15625° | 78125
L_Blo2 16384 = 32768,
18828125~ | 244140625 1220703125

Then the gives the exact solution
. JonZ43ade
yix) =1+
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Fig. 2 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 2.

Example3. Consider the Fredholm integral equation of second kind

yix) = g —seciy— | yit)de.

N

Applying the Adomian Decomposition Method we find

E'l-____ith1

PEGES
n=0

?r
Z Vulix) = i secix —
n=0n

To determine the components of ¥{x}, we use the recurrence relation

T
3
T
yplx) = . secly, Fnerlx) = —f Val(tide, nz 0.
i

This in turn gives

?r
Yolx) = i soclx,

!

1

v = = [ ylfde=1- o7

o

T

z 1 1
T —_- — ] e — 2 —_—
Yalx) = E!-h{t]rit_ 64“ 4#,

T

3
_ _ 1 41
Vaix) = ﬁ[}z{t]rit_ 256“ +161rr f

T

z 1 1
. _— . et . B
yalx) = E!- Ya(t)de = T02a” " Ea"-

T

£ 1 1
. - _ . - = B = 4
}E{x] - ‘[!- }-lil::t]d:t_ 4096“ + 256“ *
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T rn
i,

}’El::x__l = - ’5Iit__ll',£t = +m1‘f - ﬁﬁ B
3
vrix) = —-J( el thde :—"TE+L"TE
ATV J SELE 65536 4096
; 1 1
r iy = — - idt = ‘."9— ‘."'-',
Yol J ¥r(0at =5 ™ " Te3ma”
z
Vglx) = —f i tidt = — o+ ! wt
SE J BV 1048576 §5536
z
Vyphx) = —f Vel t)dt = ot~ i n®
SLDE J L g N 41504304 22144
z
Vi) = —-J( ¥, [t‘ndt:——"ru+;ﬂrm
SLL J SN g 16777216 1048576
z
Vyzix) = —-J( vyl B)dt = i~ s i 11
FLV g J L 67108864 41094304
This in turn gives
) i B 1 1, . 1 N . W 1, 1 5 1. 1
yxl=1l-—m"+—a" ——W—-—=7 +—=0" + T S B —ee— i —— 1T 5 T = — T
(=) 16" &4 4 256 16 1024 B4 4096 256 16384 1024 65536
+ E xf + ! x®— L w’ - L al? + ! a® + 3 all— ) o
4096 262144 16354 1048574 55534 4104304 262144
1 12 1 LD 1 13 1 11

— T+ 7 + i — 7
16777216 1048576 67108564 41094304

Then the gives the exact solution
1 al® L 1 i
67108364 16777216

y{x) = 1—sectx —
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Fig. 3 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 3.

Conclusion

In this paper, Adomain Decomposition Method, for solving Fredholm integral equations of the second kind, is studied
successfully. The computations associated with examples were performed using Maple 17.
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